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1. Abstract

3. Objectives

The muscleblind (mbl) family of RNA-binding proteins regulates alternative
splicing, determining mRNA transcript composition for various types of
tissue, and has been implicated in myotonic dystrophy. The mbl gene is
subject to alternative splicing in Drosophila, leading to multiple isoforms,
and has several paralogs in humans. Mbl proteins vary significantly in
length, although the significance of such diversity and the role of specific
isoforms have not been fully explored.

HYPOTHESIS

4. Methods
Immunofluorescence microscopy
w1118 flies used:
• 16 hr apf pupae

Expression of different mbl isoforms determines tissuespecific splicing diversity.
[ ]

[ ]

• Multiple isoforms of Mbl are expressed
ubiquitously in adult tissues

Brain tissue was sampled from fresh cryostat
sections of pharate according to the published
protocol: Bryantsev et al. Developmental Cell
23.3 (2012).

Primary Ab:
Polyclonal Sheep
anti-Mbl

• Pharate adults

RESEARCH QUESTION

Microsampling

Secondary
antibody:
Donkey anti
Sheep Cy3

• 24 hr apf pupae

• Mbl expression varies dramatically and
demonstrates developmental dynamics

qRT-PCR

Houseley et al, 2005

Determine and catalogue tissue-specific preferences in
mbl expression at the protein and transcript levels.

Using immunofluorescence microscopy and polyclonal serum, we analyzed
Mbl protein expression across adult Drosophila tissues. Mbl was detected
in various locations, including the brain, gonads, muscle, and gut
epithelium. Skeletal muscles demonstrated the greatest diversity in Mbl
expression, with other tissues showing more homogenous expression. Mbl
was present at low levels in flight and jump muscles, while other thoracic
muscles and abdominal muscles showed high Mbl levels. Intracellular
localization of Mbl was typically nuclear, however in the nervous system
the protein was strongly expressed in the cytoplasm. During early adult
development in the pupa, in various tissues Mbl was initially detected in
discrete nuclear bodies, before it assumed more general nuclear staining.

5. Summary

Human molecular
genetics 14.6 (2005).

Mbl
protein

SYBR Green chemistry was used.
Brain samples quantified based on titrated
samples of the whole head (most
comprehensive for mbl isoforms)

Laser Confocal
Microscopy
LSM900

• Striking diversity in the expression levels is
present in highly specialized muscles of the
thorax (IFMs and TDTs)

4. Results

• Mbl is stored in nuclear bodies in cellular
precursors during development

Expression in adults

Eye

Brain

Mbl

Our study reveals natural locations that have drastically different levels of
Mbl as well as its intracellular localization. Our further aim is to
supplement these findings with molecular analysis of Mbl isoforms to
create the basis for functional interrogation of the Mbl diversity and its
relation to tissue-specific regulation of alternative RNA splicing.

Abdominal wall

Legs

Thorax

Head muscles

• The central nervous tissue displays a
diversity in the subcellular localization of
Mbl (cytoplasmic vs nuclear)

2. Introduction

6. Future
• Selective knockdown of mbl isoforms

Mbl DNA

Mbl (Muscleblind) is a pre-mRNA splicing regulator with a wide
distribution across tissues. Its human ortholog is implicated in the
disease of myotonic dystrophy.

Splicing regulators
control outcomes of
tissue-specific mRNA
splicing

T

Mbl DNA Actin

Splicing diversity
leads to diversity in
tissue-specific protein
isoforms

Larval Epidermis

Larval Brain

Larval fat body

Pupal gut epithelium

Ex 23
Ex 20

Mbl

Ex 15

S
Strong expression in
epidermis and somatic
muscles
Very strong expression in
fat body
Often concentrates in
nuclear bodies

The significance of
mbl isoform diversity
is not well understood

The developing adult gut
epithelium expresses Mbl
exclusively in nuclear
bodies

Mbl DNA

- non-coding region

•

Detected in IFM fusion template
(FC) at 16 h apf

•

Present in the nuclear body
known as B-body

•

Disappears shortly after fusion
(24 h apf).

In brain, expression varies
across neurons
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• Strong expression in photoreceptors (nuclear)
and brain (mostly cytoplasmic)

Larval Muscles

The mbl gene itself is
subject to alternative
splicing and generates
multiple RNA
isoforms

• Strong expression in abdominal muscles and
small tubular thoracic muscles (DFMs)

S
Expression in larvae and pupae

Ex 5

- coding sequence

• Identification of molecular targets of
Mbl

• Little to none expression in the jump muscle
(TDT) and indirect flight muscles (IFMs)

The mbl genetic locus with alternatively spliced regions

Ex 10

• Functional significance of mbl
isoforms

Multiple isoforms
simultaneously present
across tissues
Novel, non-annotated mbl
isoforms very likely exist
Brain has the most striking
preference in isoform
usage

MBL
Isoform

Monopartite
&
Bipartite NLS
sequence

Confidence
score (110)

Signal mapping to
gene region
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Brain preferentially uses mbl isoforms (including exon 23) that lack
a nuclear localization signal

